Introduction
Suppose R is a complete local Dedekind domain with quotient field F, and let f(x) be a monic polynomial in R [x] having non-zero discriminant. We present here a new algorithm to construct the maximal order of the algebra Af
The new algorithm incorporates ideas of Zassenhaus (1975 Zassenhaus ( , 1980 concerning P-adic stability and the algebraic decomposition of A s . We show that it is always possible either Experimental evidence with deg (f) = n ~< 15 indicates an improvement by a factor of O(n TM) in execution time over the "second round" algorithm of Zassenhaus (1967 Zassenhaus ( , 1972 .
Definitions
n is the degree of f P is the unique prime ideal in R. = RIP is the residue class field mod P of R. v: F ~ Q u {az} is the additive P-adic valuation of F.
is an element of P with v(~) = 1. p is the characteristic of/~. No = N td {0} is the set of non-negative rational integers. -indicates F-algebra isomorphism.
For c~ ~ As, #,(x) is the minimal polynomial of c~ over F. We say c~ ~ Af is "primary" if ~ is integral over R and ;t,( 
